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© Subcutaneous injection set 

© An injection set far delivering a fluid to a sub- 
cutaneous injection location in a patient which has a 
soft cannula (14) projecting from a bottom surface 
(16) of a housing or holding pad (12). An insertion 
needle (22) is initially inserted through one or more 
self-sealing septum layers (52) located in the top of 
the holding pad (12), and extends through a fluid 
chamber (50) contained in the holding pad (12) and 
through a lumen (58) of soft cannula (14). with the 
sharpened tip (24) of the insertion needle (22) ex- 
tending beyond the end of the soft cannula (14) 
when the insertion needle (22) is fully inserted. The 
insertion needle (22), which allows priming of the 
injection set, may be removed following installation 
^of the injection set, and fluid may be supplied to the 
^injection set for delivery to the patient. The fluid is 
2 su PP |led to the chamber (50) via an inlet in a direc- 
Jjtion parallel to the bottom surface (16) of the holding 
^pad (12). 
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SUBCUTANEOUS tWOECTTON SET 



The present invention relates generally to injec- 
tion devices for use with an external infusion sys- 
tem in which a desired fluid is subcutaneous! y 
delivered to a patient. The invention may be par- 
ticularly applicable to a disposable subcutaneous 
injection set in which for example a soft cannula or 
flexible needle is inserted approximately normal to 
the skin to a desired subcutaneous injection level 
and thereafter delivers the fluid with a minimum of 
discomfort and bother to the patient. 

In general* whenever a prescribed fluid is to be 
delivered subcutaneously to a patient from an ex- 
ternal source, a passageway such as a hollow 
needle or other type of cannula or catheter device 
must first be inserted through the skin of the pa- 
tient in order to provide a passageway or channel 
through which the fluid may pass from its source 
outside the patient to the desired subcutaneous 
location under the skin of the patient. Once this 
passageway has been installed, any suitable infu- 
sion device or system in conjunction with an appro- 
priate catheter connecting the external source of 
fluid with the passageway leading to the subcuta- 
neous delivery point may be used to deliver the 
fluid to the patient at an appropriate delivery rate. 

Unfortunately, several problems attendant to 
infusing fluids into the patient as described above 
are usually encountered. In the first place, it is 
often uncomfortable, painful, and inconvenient to 
have a hollow needle or equivalent device piercing 
the patient's skin for prolonged periods of time. In 
addition, securing means must be used to keep the 
needle or equivalent device from moving from or 
within the injection site as the patient moves about. 
Such securing means are often quite bulky and 
bothersome to the patient, as well as being un- 
sightly. There is also a continual risk of infection or 
inflammation at the skin puncture site. Moreover, 
the injection system must be primed prior to use. 
This involves removing all air or other gas from the 
connecting catheter and needle in order to allow a 
known quantity of fluid to be safely dispensed. 

A number of solutions attempting to address 
these problems have been offered. For example, it 
is known in the art to insert a soft cannula into the 
patient rather than a stiff, hard needle or equivalent 
device. Such a device is shown in U.S. Patent No. 
4,531,937, Yates. A soft cannula is much more 
comfortable to the patient than such rigid devices. 
Insertion is accomplished using a removable stiff 
needle or stylet that passes tightly through a lumen 
of soft cannula. A sharp tip of the needle extends 
from the end of the cannula when the needle is 
fully inserted therein. The sharp tip* of the needle is 
inserted into the patient at the desired injection 



point with the soft cannula following the needle 
and thereby being inserted therewith. Once both 
the needle and soft cannula are inserted, the nee- 
dle is withdrawn from the cannula, leaving the soft 
5 cannula in the patient, so providing a more flexible 
and comfortable passageway through which fluid 
may be delivered to the patient at the desired 
subcutaneous site. 

In this and other similar devices, however, re- 

70 moval of the needle from the soft cannula leaves 
an opening through which fluid may leak. While 
such an opening may be plugged by locating a 
self = sealing septum in the cannula, the problem of 
some degree of fluid leakage remains, particularly 

ts in those drug infusion systems having fluid delivery 
pressures much greater than those pressures en- 
countered in gravity-feed injection systems. 

Another proposed solution to the foregoing 
problems is a hard needle injection set as shown in 

20 U.S. Patent No. 4, 235, 234, to Whitney, et ai. The 
injection set includes a locator pad having a sharp 
rigid needle protruding substantially at right angles 
to the bottom surface of -the locator pad. The 
bottom surface of the locator pad typically has a 

25 pressure sensitive adhesive applied thereto. Thus 
the needle is inserted into the skin of the patient 
while the locator pad is pressed against the skin at 
the same time in substantially the same motion, 
thereby securing the needle at the desired location. 

30 The needle has a right angle bend within the lo- 
cator pad, to allow a delivery tube to be connected 
to the needle in a direction substantially parallel to 
the skin. This eliminates tubes or needles that 
might otherwise protrude perpendicularly from the 

35 skin, which protrusions can be not only a source of 
constant irritation and frustration to the patient, but 
also an easy target for accidental bumping by or 
entanglement with the patient's external environ- 
ment. 

40 Despite the beneficial features available with 

teachings of the art such as Whitney, et al, some 
problems common to injection sets still persist For 
example with hollow needle injection systems a 
common problem is for the relatively small diam- 

45 eter lumen of the needle to become clogged or 
other wise blocked or plugged, thereby preventing 
the free flow of fluid. This problem is aggravated in 
devices having a 90 degree bend in the needle. 
For this reason, most injection sets (unlike Whitney 

so and equivalent devices) shy away from 90 degree 
bends in the delivery channel. Many of these de- 
vices utilise a "Y" shape, thereby minimising the 
angle or bend in which a blockage could occur. 
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Another significant problem that occurs when- 
ever a hollow needle or equivalent device (e.g., a 
solid needle having a channel or groove along one 
side) is employed to puncture the skin is that of 
"body coring". Body coring occurs when a piece of 5 
body tissue is cored out of the body as the needle 
enters. This piece of cored-out tissue remains in 
the lumen or channel of the needle and prevents 
fluid from flowing through it. In many injection 
systems, such as that illustrated in Whitney, et. al., 10 
a body core can only be removed by removing the 
needle from the patient and flushing the system to 
force the cored tissue from the needle.. Unfortu- 
nately, upon reinsertion there is a substantial risk 
that body coring may occur again. In other injection is 
systems, such as those typified by Yates, body 
coring can prevent the system from being primed 
in the proper manner. 

In view of the above, it can be seen that a 
substantial need exists for an injection set that 20 
combines the advantageous features of the devices 
discussed above but without the disadvantages en- 
countered by such devices, namely the difficulties 
associated with priming and sealing the devices, 
and the problems associated with blocking or plug- 25 
ging of the devices. 

According to the invention, there is provided, a 
subcutaneous injection set comprising a housing 
having a substantially flat base for location on the 
skin of a patient, a hollow needle protruding from 30 
the flat base and means for connecting a source of 
fluid to the needle, characterised in that the needle 
is a soft or flexible cannula having a lumen which is 
in fluid communication with a chamber within the 
housing, the injection set also including cannula 35 
insertion means for inserting the protruding portion 
of the cannula into a subcutaneous layer of the 
patent as the flat base of the housing is placed 
against the skin of the patient. 

Preferably, the cannula insertion means com- 40 
prises an insertion needle tightly inserted into the 
lumen of the cannula the tip of the insertion needle 
projecting beyond the end of the cannula when the 
insertion needle is fully inserted. Preferably, the 
insertion needle includes means for gripping the 45 
end opposite the tip, the means for gripping being 
accessible from the upper side of the housing the 
upper side being on the opposite side of the hous- 
ing from the flat surface, whereby the sharpened 
tip of the insertion needle punctures the skin and 50 
enters a subcutaneous fat layer of the patient as 
the flat surface of the housing is pushed against 
the skin of the patient. The end of the cannula is 
carried into the subcutaneous fat layer with the 
insertion needle, and the insertion needle is then 55 
retracted from the lumen of the cannula once the 
end of the cannula has been inserted into the 
subcutaneous fat layer. Preferably, the upper side 



of the housing includes a self-sealing septum made 
from a pierceable resilient resealabte substance 
which closes the top of the chamber, and through 
which the insertion needle may be removably in- 
serted. 

Preferably, "the injection set includes compres- 
sion means for subjecting the serf-sealing septum 
affixed to the upper side of the housing to constant 
compressive forces, whereby any hole made in the 
septum by the insertion needle is tightly closed by 
the compressive forces once the insertion needle is 
removed. Preferably, the compressive forces in- 
clude both radial compressive forces and shearing 
compressive forces acting on the septum. 

Preferably, the compression means includes a 
cap which is affixed to the upper side of the 
housing over the septum in a way which exerts a 
compressive force on the septum, the cap having a 
small hole through which the insertion needle may 
be inserted. The compression may also be 
achieved by sizing the self-sealing septum some- 
what larger than the opening in the upper side of 
the housing into which the septum is inserted. 

The septum may comprise a plurality of sep- 
tum layers each of which may be subjected to 
compressive force. Successive ones of the septum ■& 
layers may be made of at least two different ma- 
terials, each of the different materials having drf- 
ferent compressive characteristics. The different ~~ 
materials may include bytyl and silicone. 

In a preferred embodiment, the septum com- wt, 
prises: a first layer of vulcanised silicone; a second ^ 
layer of vulcanised silicone; and a layer of silicone 
gel disposed between the first and second layers 
of vulcanised silicone, the silicone gel providing a .;'f " 

complete seal of any residual openings in the first 
and second layers of vulcanised silicone when the 
insertion needle is withdrawn therefrom. 

Fluid may be supplied to the chamber via a 
standard infusion set having an angled needle in- 
serted through the septum following removal of the 
insertion needle. Preferably, however, there is a ; 
fluid inlet to the chamber through a side of the 
housing adjacent to and between the base and 
upper side of the housing. In one preferred ar- 
rangement the fluid inlet includes a flexible tube in 
fluid communication with the fluid chamber within 
the housing, the flexible tube extending from the 
side wall of the housing at an angle which is 
substantially parallel to the flat base. In an alter- 
native arrangement, the fluid inlet is closed by a 
second self-sealing septum through which an infu- 
sion needle may be removably inserted. The sec- 
ond septum may comprise at least one septum 
layer made from a pierceable resilient, resealable 
substance. 
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The cannula may be made from any suitable 
material, examples of which are teflon (or poly- 
tetrafluorethylene) and hydrogel material Prefer- 
ably, the cannula is tapered, to enhance insertion. 

The apparatus preferably includes means for 
detach ably securing the flat base of the housing to 
the skin of the patient comprising an adhesive 
layer placed on the flat base. Thus, one side of the 
adhesive layer would be attached to the flat base 
of the housing with the other side of the adhesive 
layer sticking to the skin of the patient as soon as 
contact is made between the adhesive layer and 
the skin. 

Preferably, the adhesive layer includes thereon 
an antimicrobial substance on the skin side; the 
antimicrobial substance reduces the risk of infec- 
tion as the injection set is used by the patient. 
Preferably, the skin side of the adhesive layer is 
covered with a disposable covering which may be 
manually removed when the injection set is ready 
to be affixed to the skin of the patient, the dispos- 
able covering having a hole through which the soft 
cannula and insertion needle pass, the disposable 
covering also having a slit which passes from the 
first hole to the outer edge of the disposable cover- 
ing. The disposable cover may also have a finger 
tab which projects out from the edge adjacent the 
slit, whereby the disposable covering may be re- 
moved from the adhesive by pulling the finger tab 
away from the base of the housing with a circular 
motion which does not require lifting or sliding the 
disposable covering over the soft cannula or inser- 
tion needle. 

The housing itself preferably comprises a dom- 
ed base portion having a flat surface which com- 
prises a flat base and a centrally located aperture 
leading through the base; and a central hub portion 
containing the chamber. The central hub portion is 
preferably mounted on the side of the domed base 
portion opposite the fiat surface, and preferably has 
an aperture leading from the chamber to the cen- 
trally located aperture in the domed base portion. 
The central hub portion preferably includes the 
upper side in which the first self-sealing septum is 
located. 

Preferably, the injection set further includes 
means for priming the injection set when the cham- 
ber is connected to a source of fluid prior to 
insertion of the insertion needle and the soft can- 
nula into the skin of a patient, the priming means 
comprising a passage between the tip of the inser- 
tion needle and a section of the insertion needle 
within the "chamber, the passage being in fluid 
communication with the chamber, whereby all air 
or other gases within the fluid chamber may es- 



cape through the passage when the tip of the 
insertion needle is hekfc so as to point upwards as 
fluid is introduced under pressure into the cham- 
ber. 

s The passage may comprise a bore located 

within the insertion needle and an aperture from 
the exterior of the insertion needle needle to the 
bore, the aperture being located in the chamber at 
a position near the base of the housing when the 

70 insertion needle is fully inserted through the hous- 
ing. Alternatively, the passage may comprise a 
longitudinal groove disposed along the side of the 
insertion needle. 

The present invention therefore teaches a dis- 

rs posable injection set that offers a soft or flexible 
cannula that in the preferred embodiment is in- 
serted essentially perpendicularly into the skin of a 
patient and held at its insertion location with a low 
profile holding pad or housing. The low profile 

20 holding pad is affixed to the skin of the patient, 
preferably with an antimicrobial pressure sensitive 
adhesive applied to a bottom surface thereof. The 
soft cannula protrudes from the bottom surface of 
the holding pad to a desired subcutaneous delivery 

25 level. An external source delivers fluid to the injec- 
tion set via a catheter or tube that connects with 
the low profile holding pad at an angle substantially 
parallel to the skin of the patient thereby minimis- 
ing any noticeable protrusion and the attendant 

30 nuisance or hindrance to the patient 

A fluid chamber within the low profile holding 
pad or housing is used to connect the soft cannula, 
which is secured within the holding pad, with the 
delivery tube. This connection is accomplished in a 

35 way that eliminates any sharp bends or narrow 
openings particularly susceptible to clogging. Pref- 
erably, a rigid insertion needle included with the 
injection set is initially inserted through a self- 
seaJing septum wall contained in the housing, and 

40 this needle tightly fits within the lumen in the soft 
or flexible cannula. The insertion needle has a 
sharp tip which extends beyond the end of the 
cannula when the insertion needle is fully inserted 
into the injection set. This sharp tip is used to 

45 puncture the skin of the patient and thereafter, the 
insertion needle provides the support for inserting 
the soft cannula subcutaneously into the patient. 
Once the soft cannula and insertion needle are 
inserted into the patient, and the bottom surface of 

so the holding pad is pressed against and affixed to 
the skin of the patient, the insertion needle may be 
removed from the injection set, thereby leaving the 
soft cannula inserted into the patient. Preferably, a 
specially constructed self-sealing septum in the 

55 housing, through which the insertion needle is in- 
serted, assures that the fluid does not leak out of 
the housing once the needle has been withdrawn. 
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A notable feature of the present invantiorT is the 
ease with which the soft or flexible cannula may be 
inserted and secured; to the skim of the patient. 
Additionally, there need be no- concern as to 
whether body cored tissue will plug; or stop deliv- 
ery of the fluid, or other wise interfere with priming 
of the system, because priming occurs before in- 
sertion and therefore before any body coring could 
occur. Following insertion, any cored tissue will 
remain in the insertion needle, and when the nee- 
dle is removed, it will carry any cored tissue with it 
out of the device. The present invention also has 
the ability to allow the injection set to be primed 
prior to insertion of the soft cannula into the patient 

Since the holding pad preferably includes a 
layer of pressure sensitive adhesive on its bottom 
surface, which, in the preferred embodiment in- 
cludes an anti-microbiai substance to minimise the 
risk of infection or inflammation at the skin punc- 
ture point, only minimal preparation needs to be 
done to the patient's skin at the injection site prior 
to insertion of the insertion needle and application 
of the holding pad onto the skin. 

Another feature of the present invention is the 
free flow sub-cutaneous delivery channel that is 
provided once the injection set has been put in 
place, since this delivery channel has the capacity 
to deliver larger volumes of fluid than have pre- 
viously been possible. 

Finally, the present invention preferably, has a 
specially configured self-sealing septum which 
seals the device once the insertion needle has 
been withdrawn, even when the septum is sub- 
jected to internal fluid pressures of the magnitude 
commonly developed with modem drug infusion 
devices. 

According to another aspect of the invention, 
there may be provided a subcutaneous injection 
set comprising: a housing having a fluid chamber 
therein; means for detachably securing a first side 
of said housing to the skin of a patient; a soft 
cannula having a lumen therethrough to allow fluid 
communication with said fluid chamber through 
said lumen, said soft cannula protruding from said 
first side of said housing; first self-sealing means 
for sealing a second side of said housing; means 
for receiving a desired fluid into said fluid chamber; 
and an insertion needle for removable insertion 
through said first self-sealing means in said second 
side of said housing, said insertion needle passing 
through said fluid chamber and through said lumen 
of said soft cannula, said insertion needle having 
an outside diameter size which tightly fits and 
passes through the lumen of said soft cannula, a 
sharpened tip of said insertion needle extending 
beyond the length of said soft cannula when said 



insertion needle is fully inserted through said hous- 
ing, said first self-sealing means for sealing said 
second side of said housing when said insertion 
needle is withdrawn therefrom. 
5 According to another aspect of the invention, 

there may be provided an injection set for injecting 
a desired fluid from a source of fluid to a subcuta- 
neous delivery location under the skin of a patient 
said injection set comprising: a housing having a 
10 substantially flat surface on one side thereof, said 
flat surface being adapted for placement against 
the skin of the patient; a flexible cannula having a 
first end affixed within said housing and a second 
end which protrudes from said flat surface, said 
75 cannula having a lumen therein extending between 
said first and second ends; a delivery tube having 
a first end affixed to said housing, said delivery 
tube being substantially parallel to said flat surface 
as it approaches and is attached to said housing, a 

20 second end of said delivery tube being connec- 
table to said source of fluid; fluid connection means 
within said housing for connecting the first end of 
said delivery tube to the first end of said flexible 
cannula; and cannula insertion means for inserting 

25 the protruding body portion of the flexible cannula 
into the subcutaneous fat layer of the skin of the 
patient as the flat surface of the housing is placed 
against the skin of the patient. 

In a broad sense, the present invention, may be 

30 considered to comprise a subcutaneous injection 
device comprising a locator pad for placement 
against the skin of a patient; a flexible cannula 
having a distal tip protruding from a bottom surface 
of said locator pad, a proximal tip of said flexible 

35 cannula being secured to said locator pad; and 
fluid inlet means in fluid communication with the 
proximal tip of said flexible cannula, said fluid inlet 
means being in a plane which is substantially par- 
allel to the bottom surface of said locator pad. 

40 A preferred form of the invention may be con- 

sidered to comprise an injection set for injecting a 
desired fluid from a source of fluid to a delivery 
location under the skin and in the subcutaneous fat 
layer of a patient, comprising: a domed base por- 

45 tion having a flat surface on one side thereof for 
placement against the skin of the patient, said 
domed base portion having an aperture thereth- 
rough; a central hub portion mounted on the side of 
said domed base portion opposite said flat surface, 

so said central hub portion having a fluid chamber 
therein said central hub also having a passageway 
leading from said fluid chamber to the side of said 
central hub portion mounted on said domed base 
portion, said passageway being in communication 

55 with said aperture in said domed base portion, said 
central hub portion having an opening on the side 
of said central hub portion opposite said passage- 
way which opening is in communication with said 
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fluid chamber a soft cannula having a first end in 
communication with said fluid chamber, said soft 
cannula extending through said passageway in said 
central hub portion and through said aperture in 
said domed base portiorr with a second end of said 
soft cannula thereby extending from said flat sur- 
face of said domed base portion, said soft cannula 
having a lumen therethrough; a self-sealing septum 
portion for sealing said opening in said central hub 
portion; an insertion needle for removable insertion 
into said self-sealing septum portion, through said 
fluid chamber in said central hub portion and said 
lumen in said soft cannula, said insertion needle 
having a sharpened tip thereon at the end coming 
out of said second end of said cannula said shar- 
pened tip extending from said second end of said 
soft cannula when said insertion needle is fully 
inserted, said seJf-seaiing septum portion sealing 
when said insertion needle is withdrawn; said 
means for receiving fluid from said source, into said 
fluid chamber. 

The invention also extends to a method of 
injecting a fluid subcutaneously into a patient using 
a soft cannula injection set, said soft cannula injec- 
tion set having a soft cannula protruding from a 
bottom flat surface of a locator pad, one end of 
said soft cannula being in fluid communication with 
a chamber internal to said locator pad, an inlet 
delivery tube also being in fluid communication 
with said chamber, said inlet delivery tube being 
substantially parallel to said bottom flat surface, 
said method comprising the steps of: placing an 
insertion needle through a self-sealing top portion 
of said locator pad, through said chamber, and 
through a lumen of said soft cannula such that a 
sharpened tip of said insertion needle extends be- 
yond a distal tip of said soft cannula, said insertion 
needle having air passage means for allowing the 
passage of air from said chamber to a point on 
said insertion needle beyond a distal tip of said soft 
cannula; connecting said inlet delivery tube to a 
source of said fluid; delivering said fluid from the 
source of said fluid, through said inlet delivery 
tube, into said chamber, and through said air pas- 
sage means, so as to expel ail of the air from said 
inlet delivery tube, chamber, and air passage 
means; inserting the sharpened tip of said insertion 
needle into the skin of the patient positioning the 
bottom surface of the locator pad against the skin 
of the patient while maintaining the insertion of said 
insertion needle in the skin of the patient; retracting 
said insertion needle from said lumen of said soft 
cannula, said chamber, and said self-sealing tip 
portion of said locator pad; and delivering fluid 
from said source fluid, through said inlet delivery 
tube, through said chamber, and through said soft 
cannula to a subcutaneous delivery point in the 
patient. 



The invention also extends to a method of 
making a subcutaneous injection set, comprising: 
providing a locator pad having a chamber therein, 
said chamber having an open top accessible from 

5 a top surface of said locator pad, said locator pad 
also having a bottom surface, said bottom surface 
having disposed therein a first channel which 
passes between said bottom surface and a bottom 
of said chamber; seaiably affixing a flexible cannula 

to in said first channel, a portion of the length of said 
cannula protruding normally from said bottom sur- 
face, said cannula having a lumen therethrough; 
seaiably locating a septum in the top surface of 
said locator pad so as to seal the open top of said 

75 chamber, said septum being under a compressive 
force as it is affixed to said locator pad; and 
inserting an insertion needle through said septum, 
said chamber, and said lumen of said flexible can- 
nula, said insertion needle having a tip which ex- 

20 tends beyond the protruding flexible cannula when 
said insertion needle is fully inserted, said insertion 
needle having air passage means therein for allow- 
ing air to pass from said chamber to the tip of said 
needle. 

25 The invention may be earned into practice in 

various ways and some embodiments will now be 
described by way of example with reference to the 
accompanying drawings, in which: 

Figure 1 is a perspective view of a soft 

30 cannula subcutaneous injection set in accordance 
with the present invention shown as it would ap- 
pear prior to being applied to a patient 

Figure 2 is a sectional view of the injection 
set of Figure 1 when inserted into the skin of the 

as patient and before the insertion needle has been 
withdrawn; 

Figure 3a is a sectional view taken along the 
line 3A-3A of Figure 2 for a hollow insertion needle 
embodiment of the invention; 
40 Figure 3B is a sectional view taken along the 

line 3B-3B of Figure 2 to show the aperture in the 
hollow insertion needle embodiment of the inven- 
tion; 

Figure 3C is an analogous view of the view 
45 taken along the line 3A-3A and shown in Figure 3A, 
but for a grooved insertion needle embodiment of 
the invention; 

Figure 4 is a sectional view of the injection 
set of Figure 1 when inserted into the skin of the 
so patient and after the insertion needle has been 
withdrawn; 

Rgure 5A is an enlarged view of a multi- 
layer septum having a needle inserted thereth- 
rough; 

55 Rgure 5B is an enlarged view of a multi- 

layer septum as in Rgure 5A with the needle 
removed therefrom; 
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Figure 6 is a perspective view of the injec- 
tion set of Rgure T showing how a protective 
covering is removed: from pressure-sensitive adhe- 
sive on tfie bottom side of trie holding pad, a 
needle guard installed over the needle and can- 
nula and an alternative shape for the handle of the 
needle; 

Figure 7A is an enlarged view of an alter- 
native embodiment using a silicone gel system 
septum having a needle inserted therethrough; 

Figure 7B is an enlarged view of the silicone 
gel system septum as in Rgure 7A with the needle 
removed therefrom; 

Figure 8 is a sectional view of an alternative 
emboaSment top port button injection set; and 

Rgure 9 is a sectional view of an alternative 
embodiment side port button injection set. 

Referring to Rgure 1, the injection set 10 in- 
cludes a holding pad 12 having a soft cannula 14 
protruding from its bottom surface 16 at an angle 
of between 15 and 90 degrees, in this case ap- 
proximately perpendicularly. A delivery tube 18 is 
connected at one end to the holding pad 12 at an 
angle substantially parallel to the bottom surface 
1 6. The other end of the delivery tube 1 8 is fitted 
with a conventional female connector 20 which may 
be readily connected or coupled to a suitable 
source of fluid (not shown). 

Prior to insertion into the patient, the soft can- 
nula 14 has a hard insertion needle 22 inserted 
therein. The insertion needle 22 has a sharp tip 24 
which extends beyond the end of the soft cannula 
14 when the insertion needle 22 is fully inserted 
into the holding pad 12. The insertion needle 22 
further includes a handle 26 or other means for 
allowing the insertion needle 22 to be firmly 
gripped by the fingers of a person who is inserting 
or removing the injection set 10. The handle 26 
shown in Figure 1 includes a lower rim 28 and an 
end cap 30 to facilitate gripping the handle 26. The 
lower rim 28 may be. gripped between two fingers 
while a thumb may be placed against the top of the 
end cap 30, thereby providing a means for apply- 
ing both pushing and pulling forces on the insertion 
needle 22. Other types of handles could, of course, 
be used to facilitate gripping of the insertion needle 
22. For example, an alternative type of handle 80 is 
shown in Rgure 6. 

The bottom surface 16 of the holding pad 12 is 
coated with a layer of pressure-sensitive adhesive 
32 (best shown in Figures 2 and 4). This layer 32 is 
covered with a protective paper backing 34 having 
a pull tab 36. The manner in which the protective 
paper backing 34 is removed from the bottom 
surface 16 will be explained more fully below in 
conjunction with Rgure 6. 



Referring next to Rgure 2, a sectional view of 
the injection set 10 taken generally through its 
centre is shown after the injection set 10 has been 
inserted into the skin of a patient, but prior to 

5 removal of the insertion needle 22. The skin of the 
patient is comprised of several layers of body 
tissue as shown in Rgure 2- An epidermis layer 38 
comprises the outer layer of skin. Under the epi- 
dermis layer 38 and the dermis layer 40 is a 

70 subcutaneous fat layer 42. Muscle tissue 44 gen- 
erally lies beneath the subcutaneous fat layer 42. In 
accordance with the teachings of the present inven- 
tion, the soft cannula 14 is inserted through the 
layers of skin 38 and 40 and into the subcutaneous 

75 fat layer 42. It is desirable that the cannula 14 
should not protrude into the muscle tissue 44, 
since the muscle tissue 44 absorbs insulin at a 
different rate than does the subcutaneous fat layer 
42. 

20 The holding pad 12 includes a domed base 

portion 46 and a central hub portion 48. A fluid 
chamber 50 is centrally located within the central 
hub portion 48. Both the soft cannula 14 and the 
delivery tube 18 are in fluid communication with 

25 the fluid chamber 50. 

For the embodiment shown in Rgure 2, a first 
septum layer 52 and a second septum layer 54 
• cover or enclose the top of the fluid chamber 50. A 
copy 56, suitably bonded to the top portion of the 

30 central hub 48, securely holds the septum layers 
52, 54 in their desired location, as explained t more 
fully below. The insertion needle 22 is inserted 
through the septum layers 52, 54 and through a 
lumen 58 of the soft cannula 14. Ruid communica- 

35 tion means are provided within the insertion needle 
22 to allow fluid, and hence air or other gases, to 
flow readily between an aperture or opening 60 of 
the insertion needle 22 (which is positioned within 
the chamber 50 when the insertion needle 22 is 

40 fully inserted into the injection set 10) and the 
insertion needle tip 24. As seen in the sectional 
views of Figures 3A and 3B, this fluid communica- 
tion means may be achieved with at least one of 
two different embodiments. In the embodiment 

45 shown in Rgure 3A, the insertion needle 22 is 
hollow having a bore 62 through its centre. In the 
alternative embodiment shown in Rgure 3B, an 
insertion needle 122 is shown which is solid and 
has a groove or channel 64 along one side. In 

so either embodiment, a tight fit within the lumen 58 
of the soft cannula 1 4 is achieved. It should also be 
noted that the end of the soft cannula 14 is slightly 
tapered to enhance its insertion. The needle bore 
62, in conjunction with the hole or aperture in the 

55 insertion needle 22 positioned within the fluid 
chamber 50 (for the embodiment of Figure 3A), or 
the groove or channel 64 of the insertion needle 
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122 which would terminate within the fluid chamber 
50 (for the- embadHnefTt of Rgure 3B), provides the 
fluid communication means between the fluid 
chambe r 90. aid the needle- tip. 24. 

Trie? fluid: comrrninication means provided by 
the bore 62 or the- groove 64 allows the injection 
set 10 to be easily primed prior to insertion into the 
patient All that needs to be done to prime the 
injection set 10 is to point the tip 24 of the insertion 
needle 22 in an upwards direction at the same time 
that the fluid to be injected is inserted into the end 
of the delivery tube 18 having the connector 20. As 
the fluid passes through the delivery tube 18 into 
the fluid chamber 50, all of the air that was pre- 
viously inside the deJivery tube 18 and the fluid 
chamber 50 will escape through the bore 62 (or 
groove 64) of the needle 22 (122). 

Since the fluid chamber 50 is very small, typi- 
cally less than one-half unit in volume, the removal 
of ail the air by this operation would probably take 
place irrespective of the positioning of the tip 24, 
however, this described positioning is recommend- 
ed. When ail of the air has thus been removed, and 
the system is primed, the fluid itself will begin to 
leave from the tip 24 of the insertion needle 22, 
thereby signalling to the person using the device 
that the desired priming has been accomplished. 
Advantageously, in the preferred embodiment, the 
material from which the delivery tube 18 and the 
central hub 48 of the holding pad 12 are made is 
transparent and thereby provides a means for vi- 
sually determining whether ail air bubbles have 
been removed from the delivery tube 18 and the 
fluid chamber 50. 

With all of the air thus removed from the sys- 
tem, the injection set 10 may then be applied to 
the patient in the same manner as any needle 
would be inserted into a patient by a nurse, or 
doctor, or by the patient himself or herself. As 
stated above, the amount of fluid contained within 
the tube 18 and fluid chamber 50 of the primed 
injection set is not large, typically less than one- 
half unit In any event, it is a known amount that 
the patient and/or doctor can use, as needed, to 
determine the amount of fluid that has been deliv- 
ered to the patient over a period of time. 

Referring next to Rgure 4, a sectional view of 
the injection set 10 is shown as it appears when 
attached to a patient after the insertion needle 22 
(shown in Rgure 2) has been removed. Rgure 4 
also shows a desired fluid 66 (represented as small 
dots) delivered from an infusion pump (not shown) 
or similar delivery system flowing through the de- 
livery tube 18, into the fluid chamber 50, and 
through the lumen 58 of the soft cannula 14 so as 
to be dispersed at the desired delivery point within 
the subcutaneous fat layer 42 of the patient. The 
inner diameter of the lumen 14, typically approxi- 



mately 24 gauge and the smallest opening asso- 
ciated with the delivery system, allows appropriate 
amounts of the fluid 66 to be delivered under 
control of the infusion pump (not shown) without 
s excessive flow restrictions. 

The injection set 10 as shown and described 
herein has two septum layers 52, 54, however, the 
teachings of the present invention apply equally to 
devices having one or more septum layers. In fact 

to the additional layers may be used to provide even 
greater assurance of an effective seal. As shown in 
Rgure 4, the septum layers 52, 54 reseal once the 
insertion needle 22 (figure 2) has been withdrawn, 
thereby preventing the fluid 66 from leaking out of 

75 the chamber 50 through an aperture 68 in the end 
cap 56. Because the fluid 66 is typically delivered 
from the infusion pump (not shown) under a sub- 
stantial pressure (at least relative to the minimal 
pressures that are typically associated with gravfty- 

20 flow fluid delivery systems), it is critically important 
that the septum layers 52,54 provide an effective 
seal for preventing the fluid 66 from escaping or 
leaking out of the fluid chamber 50. In order to 
ensure a tight seal at the septum layers 52,54, 

25 these septum layers 52,54 are prestressed with 
compressive forces as illustrated in the partial sec- 
tional views of Rgures 5A and 5B. 

Referring firstly to Rgure 5A, a partial sectional 
view of the fluid chamber 50 and septum layers 

30 52,54, having the insertion needle 22 inserted 
therethrough, is shown. Insertion of the insertion 
needle 22 through the septum layers 52,54 nec- 
essarily causes the cutting or making of openings 
72,74 through the septum layers 52,54 respec- 
ts tively. In a conventional septum, the resilient nature 
of the septum material is relied upon to close the 
openings 72,74 once the piercing insertion needle 
22 has been removed. In order to ensure that this 
sealing or closing occurs, compressive forces are 

4o applied to the septum layers 52,54 in at least two 
directions. 

For example, as represented by the horizontal 
arrows 76 the septum layers 52,54 are compressed 
radially inwardly towards their centres. Similarly, as 

45 represented by the downward pointing arrows 78, a 
shearing compressive force is applied to the upper 
side of the septum layers 54, 52. In the preferred 
embodiment, adjacent septum layers such as 52,54 
are made of different materials. Also, the effective 

so forces on each of the septum layers 52,54 will 
necessarily differ. The net effect of typical com- 
pressive forces applied to the septum layers 52,54 
is illustrated in Rgure 5B, wherein it is seen that 
any residual openings 72,74 through the septum 

55 layers 52,54 respectively, will not align, thereby 
assuring that an effective seal is achieved. 
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The horizontal compressive forces 76 are 
achieved simply by sizing the septum layers 52,54 
to be slightly larger than the openings cnto which 
they are inserted. The vertical compressive forces 
78 are achieved by applying the end cap 56 over 
the septum layers as shown in Bgures 2 and 4 in 
order to apply a constant downward pressure or 
force. In the embodiment shown, the septum layer 
52 may be of butyl, a substance known to be 
compatible with insulin and other fluids Bkely to be 
injected through the injection set of the present 
invention. The septum layer 54, on the other hand, 
may be of silicon. Because silicon and butyl have 
somewhat different properties, especially in re- 
sponse to the compressive forces that are applied, 
the use of different materials in these respective 
septum layers further assures that an appropriate 
seal is achieved. As stated above, while two sep- 
tum layers are shown in the figures, any number of 
septum layers subjected to appropriate compres- 
sive forces could be used as described. 

The method of making an injection set 10 
according to the present invention will now be 
described. First, the domed base 46 and the cen- 
tral hub 48 of the holding pad 12 are moulded 
using appropriate known moulding techniques and 
tools. While the sectional views presented herein 
suggest that the central hub 48 is a separate part 
from the domed base 46, this is not essential. In 
practice, it may be easier to mould the central hub 
48 and domed base 46 as an integral part. In the 
preferred embodiment, the materials from which 
the domed base 46 and central hub 48 are made 
are a rigid material such as rigid PVC for the 
central hub 48, and a flexible material such as 
flexible PVC for the domed base 46. These materi- 
als will typically cure so as to be clear or transpar- 
ent, thereby allowing visual indication that all of the 
air has been removed from the system when the 
system is primed. 

The moulding process would include means for 
leaving an aperture or channel in the bottom of the 
central hub 48 and through the centre of the dom- 
ed base 46 through which the soft cannula 14 may 
be attached. A second aperture through which the 
delivery tube 18 may be attached is located in the 
side of the central hub 48. The soft cannula 14 
may be made of a teflon tube of an appropriate 
diameter and thickness. The soft cannula 14 is 
inserted and swedged or heat sealed to the hub 48 
so as to be in fluid communication with the fluid 
chamber 50. Similarly, the delivery tube 18 may be 
sealably bonded with solvent to the hub 48 so as to 
be in fluid communication with the chamber 50. 

An alternative material which may be used for 
the soft cannula 14 is hydrogel material, best 
known as the primary material in soft contact len- 
ses. Hydrogel material is ideal since it is rigid when 



dry, making a hydrogel cannula easily insertable. 
Inside body tissue, the hydrogel cannula would 
lose its rigidity, and become soft and supple and 
would therefore be more comfortable. Additionally, 
5 insulin absorbtion may be better controlled with a 
hydrogel cannula since the entire length of the 
hydrogel cannula could act as a depot site for 
insulin absorbtion. The hydrogel cannula may be 
fastened to the hub 48 by a solvent, or by being 
io swedged or heat sealed. 

The septum layers 52,54 may be sealably bon- 
ded to the upper portion of the hub 48 so as to 
cover or seal the chamber 50, although this bond- 
ing operation is optional. As indicated previously, 
rs these layers are typically sized somewhat larger 
than the openings into which they are inserted, 
thereby ensuring that appropriate compressive 
forces are radially applied thereto. Next, the inser- 
tion needle 22 is inserted through the septum lay- 
20 ers 52,54 and through the lumen 58 of the cannula 
14. Once the insertion needle 22 is in place, a cap 
56 is placed over the septum layers 52. 54 thereby 
applying a shearing compressive force thereto and 
sealing the chamber 50. This cap 56 may be 
25 secured in place either by a snap fit, a sonic seal, 
a solvent bond, or a cold roll process, thereby 
ensuring that sufficient compressive forces are ap- 
plied thereto. Alternatively, the insertion needle 22 
may be inserted after the installation of the cap 56. 
30 Finally, the pressure sensitive adhesive layer 

32 may be applied to the bottom surface 16 of the 
base portion 46. Pressure-sensitive adhesive may 
be applied to both sides of a suitable base film or 
substrate (in a manner similar to double-sided ad- 
35 hesive tape) which is precut to cover the entire 
bottom surface 16. One side of the adhesive layer 
32 is then pressed into position on the bottom 
surface 16 of the base portion 46. A protective 
covering or backing 34 is installed on the other 
40 side of the adhesive layer 32 to protect the ex- 
posed side of the adhesive until such time as the 
injection set 10 is ready for use. 

As indicated previously, the pressure-sensitive 
adhesive 32 preferably includes an appropriate 
45 anti-rnicrobial substance that helps prevent infec- 
tion and inflammation that may occur at the punc- 
ture site. This anti-microbial substance may be 
coated onto the side of the adhesive layer 32 away 
from the base portion 46 by suspending a deter- 
so mined percentage of anti-microbial substance in an 
isopropyl alcohol solution. This solution may then 
be coated onto the adhesive in the adhesive layer 
32 on the side away from the base portion 46. 
which side will be coming into contact with the 
55 epidermis upon installation of the injection set 10. 
The afcohol may th§n be .driven off by a heat cure 
normally used during the adhesive coating process. 
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Refening next to Rgure 6, the injection set is 
shown with the protective backing 34 partially pul- 
led away. The backing 34 may be cut radially so 
when the pull tab 36 is pulled away from the 
pressure-sensitive adhesive, the backing 34 peels 
off of the bottom surface 16 in a spiral motion that 
does not disturb the protruding soft cannula 14 or 
the insertion needle 22. This helps ensure that the 
protruding cannula 14 and the insertion needle 22 
are not accidentally bumped or otherwise improp- 
erly touched prior to insertion. A needle guard 82 
made of clear PVC and installed over the soft 
cannula 14 and the insertion needle 22 is also 
helpful in this respect. Rgure 6 also shows an 
alternative embodiment for a handle 80 on the 
insertion needle 22. essentially in the form of a 
finger tab which is securely fixed to the end of the 
insertion needle 22. 

An alternative arrangement to the septum lay- 
ers 52,54 is shown in Rgures 7A and 7B. A three 
layer septum arrangement is illustrated between 
the central hub 48 and the cap 56. A layer of 
silicone gel such as Dow Coming Q7-2218 silicone 
gel is sandwiched between a first layer of vul- 
canised silicone 152 and a second layer of vul- 
canised silicon 154 to produce a laminated seg- 
ment. The laminated segment would preferably be 
constructed prior to installation between the central 
hub 48 and the cap 56. The silicone gel 84 is 
viscous enough to remain sandwiched between the 
layers of vulcanised silicone 152,154. The three 
layer segment of septum material may be cut to 
size by the use of a laser or other means. 

In Rgure 7A, the insertion needle 22 is shown 
extending through the layers of vulcanised silicone 
152,154 and the silicone gel 84 contained there- 
between. Following removal of the insertion needle 
22, residual openings 172,174 will exist in the lay- 
ers of vulcanised silicone 152,154, as shown in 
Rgure 7B. The silicone gel 84 is too viscous to 
seep through the residual openings 172.174. and 
will thereby assure a complete and total seal of the 
residual openings 172,174. 

Two additional alternative embodiments of the 
present invention are illustrated in Rgures 8 and 9. 
These embodiments are for use with standard infu- 
sion sets, the embodiment shown in Rgure 8 being 
used with a standard infusion set having a needle 
with a substantial bend, and the embodiment 
shown in Rgure 9 being used with a standard 
infusion set having a straight needle. 

Refening first to Rgure 8, a soft cannula button 
infusion 210 is illustrated which has a central hub 
248 mounted in a domed base 246. The central 
hub 248 is substantially similar to the central hub 
48 of the primary embodiment of Rgures 2 and 4, 
but the central hub 248 lacks an opening for a 
delivery tube. Two septum layers 252, 254 are 



mounted in the central hub 248, and are secured 
by a cap 256 in a manner substantially similar to 
the primary embodiment of the present invention. 
Again, a soft cannula 214 is secured to the central 

s hub 248 and extends through the domed base 246. 
A layer of pressure-sensitive adhesive 232 is used 
to secure the soft cannula button infuser 210 to the 
epidermis 38. 

The installation of the soft cannula button in- 

io fuser 210 is identical to the installation of the 
embodiment of the present invention shown in Rg- 
ure 2. An insertion needle 22 would be inserted 
through the septum layers 252,254 and through the 
lumen of the soft cannula 214. The soft cannula 

is button infuser 210 could then be installed into the 
skin of the user, and the insertion needle 22 with- 
drawn as described in conjunction with the embodi- 
ment of Rgures 2 and 4. 

A standard infusion set 286 fed by a delivery 

20 tube 288 and having a 27 gauge angle needle 290 
is used to supply fluid to the soft cannula button 
infuser 210. When the angled needle 290 is in- 
serted through the septum layers 252,254, it may 
be seen that the delivery tube 288 will extend from 

25 the soft cannula button infuser 210 in a position 
substantially parallel to the skin. 

The soft cannula button infuser 210 shown in 
Rgure 8 possesses a substantial advantage over 
the embodiment of the present invention shown in 

30 Rgures 2 and 4 in that the soft cannula button 
infuser 210 facilitates a quick disconnect from the 
source of fluid by merely removing the angled 
needle 290 from the device, whereupon the septum 
layers 252,254 will immediately seal. Such a quick 
as disconnect affords the patient the flexibility of tak- 
ing a shower, bath or swim without necessitating 
the removal of the injection set and reintroduction 
of a new injection set following the completion of 
the activity. 

40 A second alternative embodiment having the 

same advantages of the embodiment illustrated in 
Rgure 8 is shown in Rgure 9. A soft cannula side 
port button infuser 310 has a central hub 348 
mounted in a domed base 346 which is attached to 

45 the epidermis 38 by the use of a layer of pressure- 
sensitive adhesive 332. The central hub 348 has a 
soft cannula 314 connected thereto in a matter 
substantially similar to that described above in con- 
junction with Rgure 8, as well as the primary 

so embodiment of the present invention shown in Rg- 
ures 2 and 4. Two septum layers 352, 354 are 
mounted in the central hub 348 and held in place 
by a cap 356, as discussed above. The introduc- 
tion of the soft cannula side port button infuser 310 

55 to the patient is exactly as discussed above in 
conjunction with Rgure 8. 
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The soft cannula side port button infuser 3t0 of 
Rgure 9 differs from the device shown in Figure S 
in that it has a side port for admitting the fluid to 
the central hub 348. Two additional septum layers 
392^394 are mounted in the central hub 348 at a 
location tn a side of the central hub 348 which is 
open. The septum layers 392,294 are secured' in 
the location in the side of the central hub 348 by 
an additional cap 396. 

A standard infusion set 386 fed by a delivery 
tube 388 and having a straight 27 gauge needle 
may be used to supply the soft cannula side port 
button infuser 310. The straight needle 390 is in- 
serted through the septum layers 392,394, so that 
the needle 390 is in communication with the inte- 
rior of the central hub 348. It should be noted that 
the domed base 346 does not extend completely 
around the central hub 348, with an opening being 
left in the domed base 346 around the cap 349. It 
may be appreciated that the soft cannula side port 
button infuser 310 illustrated in Rgure 9 has the 
lowest profile of any of the devices discussed in 
this specification, since the infusion set 386 is 
connected to the device at the side thereof. There- 
fore, it may be seen that the soft cannula side port 
button infusion 310 illustrated in Rgure 9 pos- 
sesses the same advantage of the device illus- 
trated in Rgure 8, namely that it facilitates conve- 
nient disconnection and reconnection of the device 
to a source of fluid. 

Because of the simplicity of the injection set 10 
described above, it can be used as a disposable 
device which may be conveniently used by the 
patient without the need of medical assistance from 
a nurse or doctor. After appropriate usage, it may 
be discarded. A typical use of the injection set 10 
will be by diabetics who receive a controlled does 
of insulin from an external insulin infusion pump. 
The patient need only load the external infusion 
pump with the source of fluid and connect it to the 
injection set 10, prime the injection set 10, and 
then insert the injection set 10 at an appropriate 
skin location. This entire operation may be com- 
pleted in a very short time period (e.g. less than 60 
seconds). With the miniaturised external infusion 
pumps now available, and with an injection set as 
described herein, it is unlikely that anyone other 
than the patient will know or be able to determine 
that an infusion pump and injection set 10 are 
being used. 



Claims 

1. A subcutaneous injection set (10) comprising 
a housing (12) having a substantially flat base (16) 
for location on the skin (38) of a patient, a hollow 
needle (14) protruding from the flat base (16) and 



means (18,50) for connecting a source of fluid to 
the needle (14). characterised in that the needle 
(14) is a soft or flexible cannula having a lumen 
(58) which is in Slid communication with a cham- 

s ber (50) within the noosing, the injection set also 
including cannula "msertion means (22) for inserting 
the protruding portion of the cannula (14) into a 
subcutaneous layer (42) of the patient as the flat 
base (16) of the housing is placed against the skin 

70 (38) of the patient 

2. An injection set as claimed in Claim 1 
characterised in that the cannula insertion means 
comprises an insertion needle (22) tightly inserted 
into the lumen of the cannula (14) the tip (24) of 

rs the insertion needle projecting beyond the end of 
the cannula (14) when the insertion needle (22) is 
fully inserted. 

3. An injection set as claimed in Claim 2 
characterised in that the upper side of the housing 

20 (12) includes a self-sealing septum (52) made from 
a pierceable resilient resealable substance, which 
closes the top of the chamber, and through which 
the insertion needle (22) may be removably in- 
serted. 

25 4. An injection set as claimed in Claim 3 

characterised by compression means (54) for sub- 
jecting the self-sealing septum affixed to the upper 
side of the housing to constant compressive forces, 
whereby any hole made in the septum (52) by the 

30 insertion needle (22) is tightly closed by compres- 
sive forces, whereby any hole made in the septum 
(52) by the insertion needle (22) is tightly closed 
by the compressive forces once the insertion nee- 
dle (22) is removed. 

35 5. An injection set as claimed in Claim 4 

characterised In that the compressive forces in- 
clude both radial compressive forces and shearing 
compressive forces acting on the septum. 

6. An injection set as claimed in Claim 4 or 
40 Claim 5 characterised in that the compression 

means includes a cap (54) which is affixed to the 
upper side of the housing (12) over the septum 
(52) in a way which exerts a compressive force on 
the septum (52), the cap having a small hole 
45 through which the insertion needle (22) may be 
inserted. 

7. An jnjection set as claimed in any preceding 
claim characterised by a fluid inlet to the chamber 
(50) through a side of the housing adjacent to and 

so between the base (16) and upper side of the hous- 
ing (12). 

8. An injection set as claimed in Claim 7 
characterised in that the fluid inlet includes a flexi- 
ble tube (18) in fluid communication with the cham- 

55 ber (50) within the housing (12), the flexible tube - 
(18) extending from the side wall of the housing 
(12) at an angle which is substantially parallel to 
the flat base (16). 
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9. An injection set as claimed in Claim 7 
characterised in that the fluid inlet is closed: by a 
second setf-seaJing septum (392) through which an 
infusion needJe (390) may be^ removably insertecL 

10. An injection set as: claimed in any preced- 
ing Claim characterised by means for del acii ably 
securing the flat base (16) of the housing (12) to 
the skin (38) of the patient comprising an adhesive 
layer (32) placed on the flat base (16) of the 
housing (12) to the skin (38) of the patient, com- 
prising an adhesive layer (32) placed on the fiat 
base (16). 

11. An injection set as claimed in any preced- 
ing claim characterised by means for priming the 
injection set when the chamber (50) is connected 
to a source of fluid prior to insertion of trie insertion 
needle (22) and the soft cannula (T4) into the skin 
(38) of a patient, the priming means comprising a 
passage (62,64) between the tip (24) of the inser- 
tion needle (22) and a section of the insertion 
needle (22) within the chamber, the passage 
(62,64) being in fluid communication with the 
chamber, whereby ail air or other gases within the 
fluid chamber may escape through the passage 
62,64) when the tip (24) of the insertion needle 
(22) is heW so as to point upwards as fluid is 
introduced under pressure into the chamber. 
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